Activation of MAP kinase p38 is critical for the cell-cycle-controlled suppressor function of regulatory T cells.
Regulatory T cells play an essential role in the control of self-tolerance and processes of adaptive immunity. Tolerogenic IL-10-modulated human dendritic cells (IL-10DCs) induce anergic T cells with strong suppressive properties (iTregs) that inhibit the activation of effector T cells. In this study, we evaluated the interaction between cell-cycle regulation and intracellular signaling in these iTregs. Analysis of signal transduction events revealed a down-regulation of the mitogen-activated protein kinases (MAPKs) Jun N-terminal kinase (JNK) and a nonactivation of extracellular-signal-regulated kinase (ERK) in contrast to a marked activation of p38 MAPK and the p38 effector MAPK-activated protein kinases 2/3 (MAPKAP2/3). The elevated activation of p38 is critical for the induction and maintenance of anergy controlled by an increased expression of the cell-cycle inhibitor p27(Kip1). Moreover, blocking experiments with the specific inhibitor SB203580 demonstrated that the regulatory function of iTregs is associated with an enhanced p38 MAPK activity. In contrast to other Treg populations, the suppressor function of iTregs is independent of IL-10. In conclusion, our data indicate that a cross-talk of cell-cycle regulation and p38-dependent signal transduction is required for the suppressor function of iTregs.